**What was known?**

Acral hyperkeratosis is seen in lichen simplex chronicus, psoriasis and necrolytic acral erythema (NAE).NAE is unique because of it\'s dramatic response to oral zinc.However, NAE is a considered a cutaneous marker for Hepatitis-C infection with typical histopathological findings.

Introduction {#sec1-1}
============

While working in a tertiary referral center of eastern India, the authors started taking note of a group of cases, which were being treated by different dermatologists with potent topical steroids, immunomodulators, and methotrexate for prolonged duration without much success. The patients presented to us typically with persistent well-defined hyperpigmented, psoriasiform plaques, with occasional rim of erythema, distributed symmetrically over the acral regions of the body mostly over dorsum of feet extending on to the toes. Our differential diagnoses at the time of presentation included psoriasis, lichen simplex chronicus and acral necrolytic erythema. However, these cases were distinctive in their complete lack of response to all modalities of treatment including topical steroids, tacrolimus, and oral methotrexate.

Thus, the authors felt the need to investigate this particular group of treatment resistant cases to attain a scientific and logical conclusion. Here, we are reporting a series of interesting cases, which were distinctive in their clinical and histopathological features and remarkable in showing a significant response to zinc.

Materials and Methods {#sec1-2}
=====================

All the cases that had this distinctive morphology of chronic hyperkeratotic acral plaques were included to investigate further over the past 2 years. The clinical features of the cases were quite characteristic and uniform.

Patients were thoroughly investigated for a possible etiology which included routine blood investigations, urine routine, chest X-ray, liver and renal functions test, hepatitis B and C serology, HIV ELISA, serum zinc level and histopathology examinations. Patients' detailed clinical features and associations were noted in case record forms after duly signing informed consent. Patient\'s improvement was noted based on reduction of size and thickness of lesions. Standard Physician Global Assessment scores were used to note the improvement. We have given a score of 0 for no improvement, 1 for mild (\<25%) improvement, 2 for moderate (25-50%) improvement, 3 for good (50-75%) improvement and 4 for excellent (\>75%) improvement. Treatment failure was defined as a score of 0 or 1 at end of 6 weeks of therapy and treatment success was defined as score of 2, 3, 4 at 6 weeks.

As the patients were already treated exhaustively with immune-modulators and immune-suppressants without any response, we decided to give the patients a trial of oral zinc sulfate therapy with a dose of 200 mg three times daily for 6 weeks. We followed up the patients every 2 weeks and did a repeat biopsy at 2 weeks.

Results {#sec1-3}
=======

Out of 10 patients in our study 3 were females and 7 were males. The age at presentation varied from 9 years to 47 years. The duration of these lesions varied considerably, while in one patient the lesions were present for as long as 20 years with recent exacerbations, others mostly had the lesions from time spanning from few months to few years.

All of the patients had involvement of the dorsa of the feet including toes with two patients also having associated involvement of dorsum of the hand. Lesions were well-defined, pigmented, psoriasiform plaques, with dusky hue, with occasional rim of erythema, and were distributed symmetrically \[Figures [1](#F1){ref-type="fig"}--[4](#F4){ref-type="fig"}\]. Most of the patients were asymptomatic except for few cases that complained of burning sensation. While the disease was non-progressive in most of the patients, one of them gave history of increase in size of lesions over time. No changes in hair, nail or mucosa were seen. Lesions were particularly non-scaly and Auspitz\'s sign could not be elicited in any of these patients.

![(a) Hyperkeratotic plaques on feet of a patient before therapy. (b) Lesions after 6 weeks of therapy in same patient](IJD-60-136-g001){#F1}

![(a) Hyperkeratotic plaques on feet of a patient before therapy. (b) Lesions after 6 weeks of therapy in same patient](IJD-60-136-g002){#F2}

![(a) Hyperkeratotic plaques on feet of a patient before therapy. (b) Lesions after 6 weeks of therapy in same patient](IJD-60-136-g003){#F3}

![(a) Hyperkeratotic plaques on feet of a patient before therapy. (b) Lesions after 6 weeks of therapy in same patient](IJD-60-136-g004){#F4}

Six out of the 10 (60%) patients were having some form of systemic associations. Five patients had renal disease, out of which four had chronic renal failure (CRF) while the other had nephrotic syndrome. Of the patients with CRF, one each had SLE (lupus nephritis grade IV), diabetes mellitus, hypertensive nephropathy, and focal segmental glomerular nephritis. Two out of them had undergone renal allograft transplantation. Most of these patients were being treated with systemic corticosteroid and immunomodulators like systemic tacrolimus and mycophenolate mofetil at the time of presentation. The sixth patient with systemic involvement had thyrotoxicosis due to Grave\'s disease for which he was on treatment with propylthiouracil and radioactive iodine. No history of any significant systemic disorder could be obtained from other four patients.

Before presenting to us most of our patients had been treated with topical corticosteroids of different potencies, topical vitamin D3 analogues, tacrolimus, oral methotrexate and anti-histamines, but to no relief. Even systemic tacrolimus prescribed to the renal allograft recipients did not have any favorable effect on their cutaneous manifestations.

A summary of clinical features and history has been given in [Table 1](#T1){ref-type="table"}.

###### 

Summary of clinical features

![](IJD-60-136-g005)

Routine investigations were mostly found normal except for five patients who were found to be mild to moderately anemic. Three patients showed hypoproteinemia with reversal of albumin and globulin ratio. Four patients were found to have elevated serum urea and creatinine levels; these patients were the known cases of CRF. Serum zinc levels were normal in most of the patients except for one each where it was less and more than the normal values. All were negative for the viral serological markers.

We also obtained tissue samples from the lesional skin by a punch biopsy for histopathological examination (HPE) using H and E (Hematoxylin and Eosin) stain. HPE revealed hyperkeratosis and parakeratosis \[Figures [5](#F5){ref-type="fig"}--[7](#F7){ref-type="fig"}\] uniformly in all the cases. The pattern of parakeratosis varied; focal parakeratosis being the commonest one. The stratum granulosum was conspicuous in its presence in most of the biopsy samples, in fact showing hyperplasia in a few of them. The above finding was also seen in two specimens, which showed suprapapillary thinning. Acanthosis \[Figures [5](#F5){ref-type="fig"}--[7](#F7){ref-type="fig"}\] was present in all the cases and the keratinocytes looked paler in comparison to rest of the cells in a number of specimens \[[Figure 7](#F7){ref-type="fig"}\]. The epidermis showed spongiosis to a varied extent in four of the slides. Basal cell layer was intact. The rete ridges showed hyperplasia and there was sparse infiltrate of lymphocytes and histiocytes in upper dermis and around the blood vessels. The histopathological findings are summarized in [Table 2](#T2){ref-type="table"}. We started the patients on oral zinc sulfate 200 mg three times daily. The patients started showing improvement both in the size of the lesions and the symptoms, within 2 weeks of therapy. They were sequentially followed up at every 2 weeks interval.

![Photomicrograph showing hyperkeratosis, parakeratosis, prominent stratum granulosum, acanthosis, spongiosis and mild upper dermal infiltrate. (H and E, ×40)](IJD-60-136-g006){#F5}

![Photomicrograph showing hyperkeratosis, prominent stratum granulosum, acanthosis, necrotic keratinocyte, epidermal pallor, spongiosis and upper dermal infiltrate. (H and E, ×400)](IJD-60-136-g007){#F6}

![Photomicrograph showing hyperkeratosis, parakeratosis, prominent stratum granulosum, acanthosis, epidermal pallor, spongiosis and upper dermal infiltrate. (H and E, ×400)](IJD-60-136-g008){#F7}

###### 

Summary of histopathological findings
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At the end of the therapy 5 out of 10 (50%) patients showed \>75% improvement, whereas 4 out of 10 (40%) showed more than 50% reduction and only one patient (10%) showed less than 50% reduction in size of the lesions at end of 6 weeks of oral zinc supplementation. So, we had seen a clinical response with zinc in all of our patients, which varied from moderate to excellent.

Discussion {#sec1-4}
==========

We here report a series of patients, uniform in their clinical presentation of acral hyperkeratotic plaques and distinctive in their noticeable response to zinc. These patients were refractory to different modalities of treatment. As discussed earlier our differential diagnoses included psoriasis, lichen simplex chronicus and necrolytic acral erythema (NAE).

The persistent non-scaly lesions confined only to dorsal acral areas with non-elicitation of Auspitz\'s sign and also, a complete lack of response to oral and topical immune-modulators, made these cases untenable with a clinical diagnosis of psoriasis. HPE findings including the absence of hypogranulosis in epidermis and dilated blood vessels in papillary dermis almost ruled out the possibility of psoriasis.

The presence of spongiosis in few of our cases suggests possible eczematous origin. However, lack of pruritus in many of our cases, absence of lichenification, absence of finger like projections of the rete ridges and absolute lack of response to topical steroids nulls out the possibility of lichen simplex chronicus and dermatitis group of disorders.

Since NAE has been noted to be associated with hepatitis-C, we took history of repeated blood transfusions, intravenous drug abuse and unprotected sexual intercourse in our patients, and all of them gave a negative history. We also did hepatitis-B and -C serological profiles along with HIV-I and -II. All the patients were found to be non-reactive. We also evaluated the patients' serum samples for zinc levels. Serum zinc levels were within normal range in 8 out of 10 patients (80%). One patient showed higher levels, while another showed lower than normal levels although none of the patients had any other features of zinc deficiency.

Histopathology of the patients was not classical of NAE; as though there was parakeratosis, necrolysis was conspicuous in its absence in all of the specimens. However, pallor of keratinocytes suggests possibility of a nutritional deficiency.

However, the very rapid response to zinc in all of our patients in spite of near normal zinc level in serum makes NAE the closest differential of our cases. We tried to critically analyze the similarities and dissimilarities of our cases with NAE.

First described in Egypt in 1996,\[[@ref1]\] NAE still continues to be an enigma. It is closely related to a group of necrolytic erythema and metabolic syndromes. NAE usually manifests as well circumscribed, dusky to violaceous plaques with or without scales, with a rim of erythema around them, distributed symmetrically and exclusively over the acral areas, confined mainly to dorsal surfaces of feet and hands. However, there have been reports of its occurrence over Achilles tendons, malleoli, legs, and knees. Less frequent sites of involvement include the elbows, hands, buttocks, and genitalia.\[[@ref2][@ref3]\] The mucous membranes, hair and nails are spared. Pain and pruritus are predominant symptoms although as reported by one of our patients, burning sensation may also be seen.

Our patients had lesions clinically consistent with many of these findings. Though the lesions tend to mimic psoriasis, clinically Auspitz\'s sign is characteristically absent and can serve as a guide for the clinician to clinch the diagnosis. Clinically our cases resemble advanced NAE; however none of our cases gave history of vesiculation or pustulation at any point during the course. Erythema, except for an occasional rim, was significantly absent in our cases.

The etiopathogenesis of NAE is still a matter of much speculation. Abnormality in metabolic factors that are also seen in other necrolytic erythemas (like necrolytic migratory erythema, pellagra, essential fatty acid and biotin deficiency, and acrodermatitis enteropathica) has been proposed by many to be a cause. Metabolic alterations like hypoalbuminemia, hypoaminoacidemia, increased glucagon levels,\[[@ref1]\] hyperglycemia\[[@ref4][@ref5]\] and deranged liver function have been hypothesized to play a role.

Four of our patients showed hypoalbuminemia of whom one patient had long-standing diabetes mellitus, but the remaining patients did not have any metabolic abnormality. Of special importance is the dysregulation of zinc metabolism,\[[@ref6][@ref7]\] which has gained much attention recently, because of dramatic response of this dermatosis to oral zinc therapy. Serum zinc levels in our study were found to be within normal range in 8 of 10 patients, one of them showed higher than normal levels, while the other had low levels. None of our patients had any clinical features of zinc deficiency but responded remarkably to zinc supplementation.

Ever since in their original description of the disorder in 1996, el Darouti M and Abu el Ela M of Egypt, reported an exclusive occurrence of this entity in patients of Hepatitis-C,\[[@ref1][@ref2][@ref8][@ref9]\] NAE has been considered to be a cutaneous marker of hepatitis-C infection. Of particular interest is the fact that many abnormalities hypothesized of causing NAE also co-occur in patients suffering from chronic hepatitis-C (like hypoalbuminemia, liver dysfunction). Hence, it could be proposed that like other cutaneous manifestations of hepatitis-C, immune complex deposition and chronic inflammation may have an important role to play in etiopathogenesis of NAE,\[[@ref10]\] although much work still needs to be done to support this hypothesis. Some workers also speculated that viral load and viral genotype\[[@ref11]\] may have implications on development of this entity. However, recently cases have been reported all over the world in people who were seronegative to hepatitis-C virus (HCV).\[[@ref8][@ref9][@ref12][@ref13][@ref14][@ref15]\] In our study too, none of the patients were found to be positive for the sero markers of HCV infection.

Association of NAE has rarely been reported with patients of chronic renal disease. Four of our patients had CRF while one had nephrotic syndrome prior to onset of lesions in them. Two of them were renal allograft recipients. Causes of renal failure differed in all of them, while one had grade IV lupus nephritis, other two had hypertensive and diabetic nephropathy. All of them had been treated with immune suppressants like prednisolone, systemic tacrolimus and mycophenolate mofetil.

Histopathological correlation was done in 36 patients of NAE associated with HCV by Abdallah *et al*.\[[@ref16]\] in Egypt by double blinding and they found out that in early disease the picture resembles that of nummular eczema showing, acanthosis with moderate spongiosis and inflammatory infiltrate along with pigmentary incontinence. Fully developed lesions show psoriasiform hyperplasia, hyperkeratosis, parakeratosis, papillomatosis, focal hypergranulosis, pigment incontinence, inflammatory cells in papillary dermis and necrotic keratinocytes, while only mild acanthosis and inflammation is seen in late stage of the disease. Our cases differ from NAE in consistent presence of granular cell layer and consistent absence of necrolysis. Our cases also showed marked hyperkeratosis, uniform parakeratosis, spongiosis in some and epidermal pallor in others.

el Darouti and Abu el Ela proposed that metabolic abnormalities mentioned before may lead to epidermal protein depletion, resulting in necrolysis of epidermal cells,\[[@ref1]\] while Abdallah *et al*. proposed that zinc has anti-apoptotic properties and its deficiency may contribute to NAE, and it\'s the levels of epidermal zinc which may be decreased even in presence of normal serum zinc levels.\[[@ref9]\]

Our patients responded very well to oral zinc therapy. Most of them showed rapid diminution of size of the lesions at follow up in the second week. One of them showed complete resolution of the lesions in the fourth week of treatment. Oral zinc therapy has been reported for its efficacy in NAE throughout the world.\[[@ref17][@ref18][@ref19]\] This is where our cases resembled NAE although they differed to some extent clinically and markedly in HPE.

We report these cases, which have a unique presentation of treatment refractory hyperkeratotic acral plaques and significant response to oral zinc, because of their stark dissimilarity to most known dermatological conditions. We urge practicing dermatologists to take note of this condition, as these are chronic, refractory and resistant to conventional treatments. However, we understand that further research with larger number of cases is required to confirm whether this is a novel entity or a different subset of a previously known condition.

**What is new?**

These group of cases have distinctive clinical and histopathological features, and non-responsive to most standard immunomodulators.However most of these cases showed unique and dramatic response to oral zinc sulfate.
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